The Galerkin finite-element method is used to solve
way to obtain inviscid [2, 7] and viscous [8, 9] solutions for compressible flows.
In the past, however, explicit finite-volume methods were used to solve the Euler and Navier-Stokes equations on prismatic grids with the exception of the work described in Ref. [7] where a semi-implicit line Jacobi method was used to solve the Euler equations.
On unstructured tetrahedral grids, the linelet method of solving the problem semi-implicitly has also been In the present paper, an improved method for treating the structured direction in a prismatic grid in an implicit manner is proposed( Figure  1 ). 
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The resulting system of equations can be written as
where A is the coefficient matrix which getscontributions from the coefficient to 5Q on the lefthand side of equation II. We solve for the unknowns 6@ :R is the residual.
Temporal discretization
To implement a time-steppingscheme forthe prismatic grid in the Galerkin finite-element framework, the unsteady term of the Navier-Stokesequations
is multiplied by the shape function and subsequently the time derivative is approximated as where (fq = Qn+l _ Q, and n is the time step counter.
Using a bilinear shape function and equation 6 with 9" = 5q, we approximate equation 13 as 
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where k refers to step number and ranges from 1 to p. 
and the bracketed part on the left hand side would form the left hand side matrix.
For the semi-implicit scheme, we only retain the components of the flux Jacobian matrix which contribute to the tridiagonal part of the matrix. This results in a left hand side matrix with a 5 x 5 block tridiagonal structure. The scheme can be thought of as the line-Jacobi scheme for a single Runge-Kutta step with contributions to the diagonal from all neighbor points.
where the TRID symbolizes that only the contributions to the tridiagonal portion of the matrix are retained. A lambda shock structure is easily seen in this view. Figure 6 shows the The convergence history from the sphere test case is shown in Figure  10 and the CPU times are compared in Table 2 . Once again, the semi-implicit method per- The semi-implicit method is an order of magnitude faster by number of iterations and about 3 times more efficient in terms of CPU time.
Flat plate boundary layer
The advantage of the semi-implicitmethod is also demonstrated for viscous flows. The simulation of the boundary layer flow over a flatplate ischosen as the firsttestcase. The comparison isdone with two separate uniform grids of cell aspect ratio 5 and 10 respectively to emphasize the effect of the aspect ratio on the rate of convergence obtained by the semi-implicit scheme.
The cell aspect ratio here is computed based on the cell width divided by the cell height. The width is computed using the fact that the flat plate triangulation was made from a uniform structured grid.
The aspect ratio 5 grid has a total of 15655 vertices and 24000 prisms, whereas the aspect ratio 10 grid is simply twice as dense in the direction normal to the plate. The convergence histories are shown in Figure  11 and the statistics are tabulated in Comparison or explicit to semi-implicit schemes tE)rliI',iscld ll,,)_ over ,LtO_; parabolic bump ,R "vt--O 5 
